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S0V/96-59-10.-3/22
AUTHORS: 01'khovskiy, G.G. (Engineer) and
Shuvalov, G.I. (Cand. Tech. Sci.) fstalted 1
T o . ~ P n
iTLE: Test Results on a Cas Turbine Type GT-12-3 ns tal q’.
LR tge:ﬂmxdmmastation of Podzemgaz (Underground Casification)

PFRIODICAL: Teploenergetika, 1959, Nr 10, pp 17-22 (USSR)

ABSTRACT: The first Soviet tandem gas turbins of 12 MW, made gyrzhi
Leningrad Metal Works, dasigned @o opeyate on liqui 3 _gn
and gas from the undergrecund gaglficatlon of Moscgf 1gi
coal, was tested in February 19;6. A_ia%izafic é%;?dl

he installation is given il 1o L&
2ii§§2212£igg of this set is ccnsidered t? p? an important
stage in the development of Sovie$ gas turt.alnes° .
Experience with tandem sets of this kind will proylda a 7
basis for the development of higi-output gas turbines for
power stations. Acceptance tests were carried out az go;s
load and at ¥, 8 and 12 MW. The performance of thgfug
not vet fully up to the designer's expectations; 3% zg
not been run on its prineipal fuel, which is gas from tne
underground gasification of ccal, and a number of QG51gn
faults remain to be corrected., However, the experience so

i i ; : tart
far gained enables the works to design and's
Card 1/5 manu%acturing a 25 MW set and to commence the design of a
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30V/96.-59+10-3/ 2

.:i Beeilts on a Gas Turbine Type GT-12-3 Installed in tng Shatcsk

.r of Podzemgaz (Underground Gasification)
100 MW set, which should be a serious competitor to stean
sets of comparable output. The places at which measuze-
ments were made during the tests are indicated in the«
scnematic diagram of Fig 1; the instrumentation and
measurement procedures are described, Power and heat
balances derived from the test results are given 1in
Table 1 and show that the tests were accurate to withi
1 or in some cases 2%4. Graphs of efficiency, fuel
consumption and main temperatures as functions of load
are given in Fig 3. Graphs of pressures, sonsumptine and
speed of the high-pressure turbine as functions of lcad
ate in Fig %. The graphs show that under all condisions
nf leading the performance is very close to the design
requirements, The main test results, given in Table <,
show that at a load of 1l.4 MW the efficlency is only
5% ug. which 1s appreciably lower than the design figure
~f 7%, This occurs because the degree of regeneratiand
is lwss than it should be; also there are conc ideratle
air ieakapes at the glands and the compressor efficlenalas

-

sre somewhat low. When these defests have been sorTestet
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Turbine Type GT-12-3 Installed 1in the Sh:
{Underground Gasification)
ciency may be raised to 7% at an
MW, This set is of lower

5

3
n

n foreign sets »f comparanle

grrup of comparatively inaifi

5 e mprsssors and beauge thi» gas
to ths complicated layont of the mash

0
§
i:

-
P

¥
e

vensrator . It will be sesn from Fig 3 that fns
‘icisncy at half load is fhree guartars Af the maximib
L 4 the fuel consumptica ab no.-iocad i & t3r
fuil 1oad, The sfficlencies of the iph
compressors are some 5-8% low besause the 227
vy receive from the noolers containg diops of
wat-+, In addition to affecting %ne tizglme -
1operties of the compressei; this molebtur:
p.omotaes deposit formation ou the biade. Msgthnds o8 ovais
cocming this difficualty ate suggestad, When the mazins
romes bte work on gas,; the compressors will not dsved
ressure as when working on air; ani will p
insufficient gas to the combustion chambet o I
. therefora, necsssary to lncrease ths compression Tatno
‘he medium- and low-pressure groups Oof gas wampressuit.
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S0V/96-59-10-3/22
Pest Results on a Gas Turbine Type GT-12-3 Installed in the Shatsk
Station of Podzemgaz (Underground Gasification)

The air consumption at the glands is 7.3 tons per hour,
or 2.5% of the total air flow, which is much too big.
The heavy rigid construction of the turbine frame has
certain disadvantages, and in particular the set takes
about five hours to warm up, So that the starting time
cannot be reduced to 10-30 minutes as is common in foreign
practice. The casing takes much longer to heat up than
the shaft and rotor. Data are given about thermal
expansiion and temperature differences during starting.
During the tests the set ran on diesel fuel and the
combustion efficiency was high. However, there was a
certain amount of coke formation in the combustion zhamber
and some pieces of coke were carried over inte the
turbine., Moreover, the temperature distribution at the
turbine inlet was not uniform., The degree of regeneration
obtained during the tests was only 66.2% against a
designed figure of 80%, mainly because the air was nox
sufficiently heated in the heaters. It is probable that

Card 4/5 part of the heating gases by-pass the heating surface.

‘ard %/ The air and gas coolers operated satisfacterily.

O . L .. Ll dE . [
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S0V/96.59-10-3/22
Tost Results on a Gas Turbine Type GTT12M3 Installed in the Shatsk
Station of Podzemgaz (Underground Gasification) s
It is concluded that the set can now operate satisfac-
torily at full load on liquid fuel, though the efflulfn&;
is not up to the design figure, This is a aonsiégrab*e'
success for the Leningrad Metal Works tut they still have
a good deal of work to do to achieve the designed .
performance and to get the set running on ite principal
fuel, gas.
There are 4 figures and 2 tables.

ASSOCTATION: Vsesoyuznyy teplotekhnicheskiy institat

(A11-Union Thermo-Tecanical Instituta}
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UVAROV, Vladimir Vasil'yevich; CHERNOEROVKIN, Aleksey Petrovich; . SHUVALOV,
’._ G.1,, kend, tekhn. nauk, retsenzent; SHAPIRO, M.S., kand. tekhn. nauk,
red.; DANILOV, L.N., red. izd-va; SORCKINA, G.Ye., tekim.red.; DOBRI-
TSYNA, R.I., tekhr. red.

[Gas turbines] Gazovye turbiny. Moskva, Gos. nauchno-tekhn. izd-vo

mashinostroit, lit-ry, 1960. 140 p. (MIRA 14:7)
(Gas turbines
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KOSTYUK, A.G., kand . tekhn.nauk; ﬂ!ﬂ&@iy_gl.
Use of gas-turbine systems in large power plants. Teploex(zergetika

8 n0.5:3"6 W '61- m 14:8)
(Gas turbines) '
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SHUVALOV, G,I., kand.tekhn,aauk

Atlas on the design and schematics of gas--turbine systems. .
Teploenergetika 8 no,5:96 My ‘6l. (MIRA 14:8)
(Gas turbines)
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99493-65 EWT(d)/EPA/EMT(m)/EMP(w)IEWP(f)/EPF(n)-Q/M(v)/EPR/T-Z/EMP(k)/
_ EPA(bb)- 2/EwA(c) Paslt/Pr-l/Ps-l \m/xm 4
. |ACCESSION NR: - AP5011721 T

| AUTHOR: - Bhuvalov, Go Io (Candidate of hechnical sciences):
(Engineer) : : , S e

o '}‘
TI’I‘I.E Development of etationary gaa turbinea in USSR

' SOURCE. Teploenergetika, no. 9y 196": ?-6
: TOPIC TAGS gas turbine engine, electric power engineering

' Abstract- ‘ Thia article contains 1) ‘& survey -of: tmign-bunt sta.tionary 5
'gas turbines during the 1955-1961 period; 2) & survey of foreign gas tur-.;'
bine electric pover plants; 3) a survey of: the ‘properties of the first
generastion (1955) of Soviet Stationary gas ‘furbines GT-600-1,5; GI-700-4;
- [PG~50000, and GP-12-3; k) a survey of the properties of the pogt-19
-'Boviet production (GT-25-700, GT-50-800, GIN-5-T0C, end m—ga'r;o);
5) a discussion of the ml, conm'euio:n, and coolina pmbhu. S

©leard 172
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L 3969263
ACCESSION NR. AP5011721

:f} {ASSOCIATION: Vsesoyuznyy teplotekhnichvaskiy
§ . |Institute)

SUBMITTED: 60
NO REF S0V: 008
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SHUVALCY, T T.

SHUVALOV, GeT.; KIRNOS, T.V.
——Mﬁ;u&-«

tations in fields ti
e 2:124-125 Mr-Ap '57.

L}

11led by T.S5. Mal'tsev 8
{LBA 10:5)

Rate of wireworm i 3
method. Agrobiologiia mo ;
' RREEN ; gashehity
oy noge - instituta 2
A e ‘lelorulmyg; selekteionnaya stantsiya.

t-—-Wirewor

/ci“1?527¥1y 5;0;
1,Kustanays Tassory
kﬂ a8 ms ar
rasteniy, Karau&ira::yly guaudamainen

(?111age)
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L% -

SHUVALOV, G.T., kand.sal'skokhozyaystvennykh nauk

Effectivenass of tillage in wirwoz‘-m control. %a;:;g:hi;a:g;.ot
yred.i bol. 4 n0.3:29-30 My-Je 59. :
(Wireworms) (T1llage)
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. SHUVALOV, G.T. ,

Role of cultivation practices in the control of the cutworm
Hadena basilinea, Zemledelie 23 no, 2:19-26 F '61,

(MIRA 14:2)

1. Kustanayskiy opornyy punkt Vsesoyuznogo nauchno-issledovatel!-
skogo instituta zashchity rasteniy,

(Grain—Diseases and pests) (Cutworms)
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SHUVALOV, G.T., kand.sel'skokhos.nauk
- sscale- in
Some conditions for largesscale multiplication of the gray gra
moth. Zashch,.rast.ot vred.i bol. 5 no.3342-43 Mr '((:0. 16:2)
(Xustanay Province--Grain--Diseases and pests)
(Kustanay Province--Moths)
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_L 1072763 EWA(k)/EWE( 3 )/EWE(1)/EWP(q)/ BT (m)/EDS FED/T-2/3k 2
EEC(b)~2 AFETC/ASD/ESDJ/RADC/A{’GC/AH)I{. ggz{/PoS:/){’l-h/ mé}wuf:ﬁ(g%g/gm/m .

ACCESSION NR: AP3003161 = $/0056/63/044/006/2193/2194 ©

AUTHOR: Danil'tseva, G, Ye,; Zubov, V. A.; Sushchinskiy, " M. ‘M."s Shuva (ﬁ;: B |
:\_/ - - o . A \’f ) P
° TITLE: -Application of the laser to the study of iRaman spectra of dye powders

. SOURCE: Zhurnal eksper, i teor, fiziki, v. 44, no. 6, 1963, 2193-2104

. | TOPIC TAGS: laser applications, Raman spectra, dye powders

. ABSTRACT: A 6943 A ruby laser has been applied to the study of Ramian spectra-
' in dye powders. A spectrograph with a diffraction grating of 600 lines/mm was |- © .-
.- used in the investigation. A lens focused the laser light on the powder samples, R
- ‘which were plaged directly before the slit of the spectrograph., A low-power *
' cryogenic ruby“laser with 1—1,8 kilojoule pumping power was used; 30—100
- flashes were required for photographic registration at gap widths of 0.07—
0.1 mm, which constitutes 8—~12 cm-! in the given spectral region. Tests
conducted with a number of different powders including 4, 4'-azoxyanisole

Card 1/2 .
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L 10727—63 L ~
ACCESSIONNR AP3003161

(bright yellow) and anisal-para-aminoazobenzene (red) showed that lasers are
- quite suitable for studying Raman spectra of dye powders, "The authors thank
M. D. Galanin and A. M. Leontovich for the use of their ruby laser." Orig.

~ art, has: 1 figure, : : ,

' ASSOCIATION Fizicheskiy institut im, P N, Lebedeva Akademu nauk SSSR
. (Institute of Physics, Academy of Sciences SSSR)

 SUBMITTED: 12Apr63  DATE ACQ: 23Julé3  ENCL: 00

' SUB CODE: 00 NO REF SOV: 000 =~ OTHER: 001 - '
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H

Lemzgs BM)/T WP(e)
";ACCESSION NR: AR5012273 : ) . UR/OO58/65/000_/903/0045/D0u5 -
, oW . Y SR G
| AUTHOR: Danil'tseva, G. Ye.; Zubov, V. A.; Sushchinskiy, M. M.; Shuvaloy, I, K.

—— o———

'SOURCE: Ref: zh. Fizika, Abs. 3p3u6

 TITLE: Investigation of the Raman spectra”b ,_.pvowdgr_s in a wide spectral region - ...

> CITED SOURCE: Tr. Komis. ektroskopii; AN. , vyp. 1, 1964, 696-703
R S T e
- 'TOPIC TAGS: Raman spectrum, spectrographic analysis = "
. ITRANSLATION: Methods are proposed for producing and analyzing the Raman .spectra'of
' powders. These methods are designed for eliminating the effect which the degree of
;powder dispersion, absorption of light in the powder, and other factors have on the .
‘intensity of the Raman lines. Theory and experiment are compared. Methods are de-:-
. .. seribed for studying powders in a:wide spectral range, using various lines of mer- - °
. ‘cury and cadmium as well as a ruby laser for excitation of Raman spectra. The var-
‘jous methods for producing Raman spectra are compared. ' o SRS

.SuB CODE: 0P . ENCL: .00

74

. iCard _1/1
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" ACCESSION NR: AP4041128 $/0053/64/083/002/0197/0222

;;AUTHOR: Zubov, V. A.; Sushchinskiy, M. M.; Shuvalov, I. K.

it

gi TITLE: Stimulated Raman scattering of light

“SOURCE: Uspekhi fizicheskikh nauk, v. 83, no. 2, 1964, 197-222

TOPIC TAGS: laser, Raman effect, Raman laser, stimulated Raman
scattering, Raman laser material

ABSTRACT: The current state of theoratical and experimental work
aimed at achieving Raman-effect laser action is presented in a

. comprehensive review based mainly on Western sources., The prlnctpal
.experimental results are considered for two cases! where the

lscattering material is located inside and where 'fit is located out.tdc

| the Fabry-Perot interferometer. In the latter, case, particular .
}attention is paid to the types of laser emission falling in the Stokes
;and anti-Stokes frequency regions. Discussion of the latest experi- :
‘ments 13 backed up by s theoretical exposition in terms of semiclass~ ... .
iical and quantum {interpretations of Raman-effect laser sction. :

!
t

&
Card 11/2  _
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-'1.'89146‘-65 EWA(k)/BEWNT(1)/F=T{m)/EPK( )EEC(k)- M(J)/T/mc(b)-z/m(k)/
EWA(m)=2 " P.c-h/Po)){h/Pf-»l);/ 71)’{4;/P§.-£ TIP( c{ ESD(t)  WG/JHB/RM o
TACCESSTON NRt AP4043665 - T "s/oosalulon/oozlonuo,_as?

AUTHOR: Zubov, v, Asj Suahchlnokty. Hr—H.—; Shuvalov. 1. K. o

TITLE! Investigation of the excitation threohold Eor stiuulatad
Raman scatteriJ/}\ e A - , »

SOURch Zh. eksper. 1 teor. ﬂ.:., Ve 107, no. 1964 784-785

. TOPIC TAGS: Raman scattering, combination acattering, stinulated
Raman scattering, stokes line. iuduced Ram&n scatteting -

ABSTRACT: The threshold of excitation of atimulated Raman scatteting:—

and pertinent line patameura of ordinary Raman. scattering were de='.
termined for the following five. compounds? benzenell; 3-pancadiene3 '
er

j-methyl—1,3 butadione; carbon disulfide, and styrene;'| A tuby la
with a rotating 4 spoile as used as the source of excitation (wave-
length of 69&3&) of scimulated Raman scattering, the spectra of
which were recorded wil:h a spectrograph having a- ‘d1€fraction gratlng
(diapersion of about li i/mm). A photoelectric spectromater vith-a
dispersion of about 5 /um was used to measure the paraneters ‘of or=
| dinary Raman ucattering ozcit:ed by a matcury l.ine ac the wavalength,
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L 89L6-65
['AccEssIoN NRt AP4043665

of ¥358%, 1In compounds with ‘a ralatively lov excitatlon threahold
and copjugated C = C bondsn the stimulated Raman scattering lines -
were observed In the 1800 cm~} ‘ragion, The materials lnvestigntad
- -{ represent a new class of active, stimulated Raman: ‘scattering com-
| pounds“in which the pi-electrons are not in the cycllc systems, The"
threshold for stimulated Raman scattering is determined mainly by’ the
line intensilty of standard Raman scattering and is practically inde
pendent of the degree of depolarization. A considerable increase 1
line intensity of stimulated Raman scatterlng vas obsaerved for only.
a small increase of excitation emergy over the threshold value.*irw
lines at 998 and 1634 cm”™ l were observed: simultaneously in che' mt
1ated Raman spectra o! leytene.» Orig. art. haca -1 table.

ASSOCIATION: Fizichukiy inltitut inent P. N. Lebedev Aludcnu. nnu
| 8sSR (Phyotco Ins:itutc. Acodcny of Scinncca sssa) R
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CC 'NR: = AP5026319 EW;(h) SCTB/1JP(c) SOURCE CODE: UR/0368/65/003/00k/0336/0341

WH/WG . , » SRR
AUTHOR: Zubov, V. A:j Sushchinskiy, M. M.; Shuvalov, I. K. y : R

W T

TITLE: An investigation of stimulated Raman scattering

ORG: none

SOURCE: Zhurnal prikladnoy spektroskopii, v. 3, no. k4, 1965, 336-341
TOPIC TAGS: ~Raman scattering, Stokes component, Raman laser, stimulated emission,
ilaser | . | zgaqy )
' ABSTRACT: An experimental investigation was conducted of stimulated Raman scatter;nj
in benzene, bromobenzene, chlorobenzene, toluene, pyridenes o-xylene, styrene,
1,3-pentadiene, 2_methyl-1,3-butadiene, carbon disulfide, carbon tetrachloride, and -
nitrobenzene. The dependence of the intensity of the first Stokes component on the -
properties of the scatterer, the concentratipn of its molecules, and the intensity - :{.
of the excited light (from a Q-spoiled rub laser) was investigated. It vas estab- -
1lished that, unlike spontaneous Raman scattering, the line intensity of stimulated
Reman scattering is an exponential and not a linear function of the intensity of the:
exciting light and the concentration of the scattering molecules. The exponential.
variation is in agreement with a simplified theory developed by the authors for the |
case when the intensity of exciting light slightly exceeds the excitation threshold. - |
In the first approximation the inverse of the excitation threshold is a quadratic -

Card 1/2 : S UDG: .32
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function of the concentration of the scattering molecules.,
mulas, 3 figures,and 1 table.

Orig.' art. has: 14 for

‘ ' oRIG REF: 002/ O " 002/ ATD PRESS: '
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; 'ACCESSION NR: s

1 "4&'/?

.:'VAT»IT.LE: Imrestigations of etimulatn.d Rﬂman gg
: Zhurnal eksper
378-360 |

" POPIC TAGS:

il stinmla.ted emission, Raman _laser

______..——----

" ABSTRACT:
““tion threshold end 1ine intensity of. stimt
of the dependence of these quantities on. ‘the

the intensity of the Reman lines on:

results shoWw
within the, limits of ‘experimental "¢ error,to
ulfi de _in the
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carbon disulfide, benzene, Raman scattering,

A report is presented of an expermenta.l investigation
1ated Raman scattering..

:mi

_excitation thres‘no].d :

of the e =
-A study ¥ - duak
concentration of the: investigate

of cerbon disulfide. end benzene,- and also of the dependenc
‘the intensity of the exciting 1ight, The
4hat ‘the “yeciprocal -of the’ excitation threshold is: proportional,
the square ‘of the

concentration of the

xtur e. By ‘e omb
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2t h i 8 res ult with the previously obtained dependence of the threshold, n’: th
i 1--1ine intensity in ordinary Raman. scattering, .8, formula is derived for the con
o tration dependence of the threshold, The- dependence -of the- intensity of th_e'sti
.| ‘1eted Reman scattering spectrum lines on the intensity: of ‘the: exciting light . was®
| investigated by the method of. photographic ‘photometry. The measurements hav
that the intensity of the stimulated =~ Raman scattering lines'is determined by
“ov'| the excess of the intensity of ‘the exciting light ‘over the threshold. The inten-
i sityx.was found to be approxima.tely proportional to the ‘square ‘of; the concentra-
‘i1 tion of the given component in the case of mixtures. The: result can be written
“i-}’ in the form of a general formulg I = Bc2f(x), ‘where B is & constant for the" 8
4 experiment, and the i‘unction f(x) can.be described with sufficient” accuracy
1 f(x) = ekx - 1, where k i5 a coefficient that depends on the cholce of measureme
units and is the excess of the intensity: of the exciting light. over. ‘the threshold
The observed nonlinear relation between-the radiation intensity and the number of
- particles tends to:favor the hypothesis that & quadratic" dependence ‘of the inten-=
. sity on the number of particles is characteristic of any stimulated: emission, in-
|- dependently of the particle inheracﬂion. " "We thank P. A. Bazhulin, N. G. Basov'
“and A. M. Prokhorov for interest in the work. " Orig. art. ‘has! > :
a1 formulas. ' - L T ,
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| AUTHOR: = Zubova, N. V.3 Kuz'mina, N. P.; Zubov, V. A.; Sushchinskiy, M. M.} -£3
Shuvalov, I. K. '

: - f
ORG: Physics Institute im. P. N. Lebedev, Academy of Sciences SSSR (Fizicheskiy
{nstitut Akademii nauk SSSR)

TITLE: Intensity distribution in stimulated Raman gcattering spectra

SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 51, no. 1, 1966,

101-107

Laain .
TOPIC TAGS: raman scattering, -newkwesy optics, 1ase§) é} kZF

y

ABSTRACT: The line intensity of stimulated Raman scﬁitering spectra (SRS} was
experimentally investigated as a function of the exciting light intensity. The
measurements were conducted in a region of intensities above and below the experi-
mental threshold for a single flash. The intensity distribution in SRS spectra was
investigated for several Stokes and anti-Stokes components. The existence of a con-
siderable wing accompanying each component was detected. A structure of the first
Stokes component of SRS was found and was investigated in the threshold region and
below the threshold. Orig. art. has: 7 formulas and 4 figures. [cs]
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R 1

Sushchinskiy, M. M3

%iAUTHOR: Zubov, V. A.3

P. N. Lebedevy AN coSR (Fizicheskiy institut AN SSSR)

;EORG: Physics Institute im.
1
: in Raman spectroscopy éé/

v. 89, no. 1, 1966 ; 19-88

TITLE: Modern trends

}\SOURCE: Uspekhi fizicheskikh nauk,
‘ stimulated

¢
1aser application,
v’y

‘ KTOPIC TAGS: Raman spectroscopy, Ramancscattering,
;‘emission, SPECT RO PHOTOMETRIC AuAL '

eview recent trends in Raman spectroscopy which are oniy
Fundamentally nev methods are described

us survey articles.
Spectrophotometric systems for registra=
tems for electrical

| ARSTRACT: The authors ¥
‘briefly mentioned in previo

for producing and studying Raman spectra.
tion of Raman spectra are divided into two categories: 1. S¥S
| division of the signals received from the scatterer (the signal to bermeasured) and

| those received directly from the excitation source (the comparison signal); 2. systems

| for optical division. The operating principles of each class of systems are discussed

| as a basis for explaining their advantages and disadvantages.  Methods and equipment

lare described for photoelectric registration of Raman spectra generated by pu}sed

: \ excitation and the theoretical superiority of this method over continuous excitation :
!iis discussed. sibilities for practical application of, the pulsed

uDc: 535.36

The greatest pos
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! j
| method are in high-speed Raman spectroscopy - The difference method for recording Ramad
| spectra is considered as well as the registration of spectra which are differentiated i
! with respect to frequency. Equipment and methods using laser technology for producing
Raman spectra are described with particular emphasis on the progress which has been t
made with the improvement of continuous gas lasers. The rapidly developing field of [
stimilatad Raman scattering is discussed and research on this type of scattering by maters
ials in various states of aggregation is reviewed. The present state of the art in x
.

experimental technology indicates that stimulated Raman scattering lines may be obtained
for nearly any material in any state of aggregation. Theoretical and experimental dat
are given on the spatial distribution of gtimulatal Ramar scattering together with some O
the energy characteristics and nonlinear effects associated with this phenomenon. The
latest research in this field has opened up new possibilities for using this type of

emission to amplify light signals in a broad spectral range. Orig. art. has:

o8 figures, 6 tables, 21 formulas. [28]
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the Zursk Railroad s¢aticon

(Mekhanizatsiya proizvodstvennykh protsessov v moskovskcm
otdelenii perevozkl pochty na gurskom yokzale)

pERIODICAL: yestnik svyazls
ABSTRACT:
) ing 200 tons,

400 tons
of letters- F
16 m long and

ing
long and 30 cm wide
storehouses,

loading the parcels froro
the platforms
ars and
111 platforms and

railroad station,;
weight of the railroad ¢©
installed (Figure 3).

equipped with signal devices,
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devices for sorting parcels; to install two freigit
tors, a crane for loading and unloading, etc.
There are 5 photos.

ASLOCTIATION: oskovskoye OPP na Xurskom vokzale (ioscow OPP at the “fursk
ailroad Station)

1. Railiroads--USSR 2. Railroads---Equipment 2. Mzil..Transpertation
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Abs Jour ¢ Referat Zhur Fizika, NO 5, 1957, 12140

Author . Zheludev, 1.S.» w/

Inst s =

Title : Concerning the SymmetTy and Physical properties of a
Polydomaln crystal of Rochelle Salt.

-

orig Pub ¢ Tr. In-te Kristallogre AN SSSR, 1956 ,AVYP* 12, 59-66

Abstract  * The author considers the symetry of the physical proper=
ties of Rochelle salte The yransition of Rochelle salt
from rhombic into mponoclinic during polymorphic transfor-
mation at the upper je point is 1ained from the
point of view & formal theory of symmetry. th

sis of the phys:.ca.l properties of a polyd erys~
tal of Rochelle s&lbs ¢ is conc ed t the polydomin
erystal © ochelle $ t, being monoclinic, has the same
s ( croscopic) physical properties in the int
petween the Curile ints a8 the single crystal of rhombic
t )
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AUTHORS: " Zheludev, I.S. and Stmuvalov, L.A.

TITLE: Domain Orientation and Macrosymmetry of Properties
of Ferroelectric Monocrystals (Orientatsiya domenov
i makrosimmetriya svoystv segnetoolektrichoskikh
monokristallov)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Vol. XX1, #2, pp 264-
274, 1957, USSR, Seriya fizicheskaya

ABSTRACT: All ferroelectric crystals can be classified into
two groups: electrically uni-axial and electrically

multi-axial. Theelectrically uni-axial crystals can
have only "longitudinal inversion", i.8., displacement
of 180 domain borders. Electrically multi-axial
crystals can have, in addition to the longitudinal
inversion, also transverse inversion, and some type
of multi-axial crystals have several different
transverse inversions as well as peveral longitudinal.

The domain structure, its behavior and a series of

the most important propsrties of ferroelectric mono-

crystals essentially depend upon the crystal type
card 1/4 and its number of spontaneous polarication axes.

AP :
PROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6"



"PPROVED FOR RELEASE: 08/31/2001 CIA-R

. e iman o e T o
REFTE IR FTWE By KA

DP86-00513R001550310019-6

AT

TITLE: Domain Orientation and Macrosymmetry of Properties
of Ferroslectric Monocrystals (Orientatisiya Aomenov
i makrosimmetriya svoystv segnatoeloktricheskikh ‘
monokristallov) :

This number is determined by the synmetTy "type of the
initial non-ferroelectric state.,

The conclusion is that the domain orientation and the
general chamctar of the domain structure are determined
by the syumetry of a crystal in its initial non- ferro-
electric phase and by the direction of the initial
phase along which the spontaneous polarization in the
ferroelectric phase arises.

The regulated orientation of domains along one oOr

gseveral axes of spontanoous;polarization leads to the

fact that a polydomain crystal becomes a polysynthotic

twin. The elements of twinning are symmetiry elements

which the crystal possessed in the initial non-ferro-

electric phase, and which are lost during the transition
Card 2/4 intc the ferroelectric phase.
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of Ferroelectric
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A photographic recording
BaTiO, carrie

of thzir properties have

Monocrystals

d out by the author (12)

(Orientatisiye domeno¥
lektricheskikh

of phase transitions in
and investigation
confirmed the general regu-

larities of domain orientations and their boundaries
in polydomain ferroelectric monocrystals, us stated

in this article.
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AUTHOR: /Shuvalov*_“tA. SOV/?O-3-1-24/26
TITIE: On the Determination of the Piezo-modulus d31 from

Radial Oscillations of s Disc (K voprosu ob opredelenii
p'yezomodulya d31 iz radial'nykh kolebaniy diska)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, PP 106-109 (USSR)

ABSTRACT: It is shown that d51 is almost jndependent of Poisson's
ratio Jqo in the case of radial oscillations of a disc.
When 0y, varies between 0.2% and 0.40 the corresponding
changes in d31 do not exceed 0.4%. This means that even
in the case of accurate measurements of d51 , using

radial oscillations of a disc, there is no need to measure
015 » 88 is suggested by BogdanoV and Timonin (Ref 2).

The following simple approximate formula may be used to

determine d51 from radial oscillations of a thin

metallized disc:
Cardl/3?
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On the Determination of the Piezo-modulus d31 from Radial

Oscillations of a Disc

Af_ e
4. = 0.0907\ | —2522- (10) -

31
£2R°0

This formula applies provided 05 is between 0.23 and
0.40 and Af ff, 18 & 1 , where Af . 23S the

difference between the resonance and antiresonance
frequencies, fr is the resonance frequency,

eT5 is the dielectric constant of a free crystal, R is
the radius of the disc and is the density. The errol
introduced by the approximatlions does not exceed 0.3%% in
the above range of Oyo - The magnitude of the correction

factor to Eq (1) is given in Pigure 3, in which the factor
is plotted as a function of Afar/fr . I.S. Zheludev

and S.V. Bogdanov are thanked for & discussion of the
Card2/3 results.
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On the Determination of the Piezo-modulus d31 from Radial

Oscillations of a Disc

There are 3 figures and 2 Soviet references.

ASSOCIATION: Institut kristallografii AN SSSR
(Institute of Crystallography of the Ac.Sc.USSR)

SUBMITTED: September 14, 1957

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6"




"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6

ax1s TS
e "™LY instityy

1o0ng
% ',3 96 & .
cerdl/2 T n/m

R RELEASE: 08/31/2001 CIA-RDP86-00513R001550310



IIA
PPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R0

01550310019-6

T

—

724(3)

AUTHORS: . chkacheva, e e sov/4s-22-12—27/33
- S
TITLE: . On Low—Temperature Polarization of Cerzmics Frono Barium Titanate

(Nizkotemgeraturnaya polyarizatsiya keramiki iz titanata bariya

PERIODICAL: Izvestiya Akademil nauk S9OSR .Seriya fizicneskayo, 1958,
Vol 22, lr 12, PP 1516 - 19519 (usSR)

ABSTRACT: the presernt puper deals with tests of the polnrizution and
the sub—polurization of BaTiO5 ceramics in rhombic phase.

This polarizution has been called the 1ow-temperature pola-
rization. These testa were made on the assumption that it might
be possible to obtain higher values of piezomoduli of ceramics
in tne rhombic and tetragonal phase py such 2 polarization in
relatively snall fields. The 1owvtemperaiure submpolarization
in the rhonbic phase gauses an increase of the yalues of the
piezomoduli of ceramic3a in the tetragonal phase. On heating
: cnder the field the subpoluriZution causes an increase of the
card 1/2 dz by an averade 157%. In spite of the noticeab198881n8 the 4z,
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On Low-Temperature Polarisction of Ceraniecs From Barium SOV/46-22-12-27/5}
Titanate

’ value remains by more than 10% above the initial vilue., Heating
under the field after polarization in thne rhonbic phase pre-
vents the d31 from becoming smaller during the transition into

the tetragonal phass, The polariz:tion in the rhombic phase
#ith heating under the field requires smaller fields than =
polarization at roam temperature. The d ) valués do not become
sii.ller, but in nurmerous cases even higger than with hot pola-
rization. For this reason the low-temperature polarization
can be used along with hot polarization, particularly when the
latter is not feasible, for example on account of strong con-
ductivity in the proximity of the Curie (Kyuri) point. The
authors thenk Vv, @. Zatevakhina for hig collahoration. There are
. 1 figure, 3 tables, and 5 references, 4 of which are Soviet.
ASSOCIATION: Institut kristallografii Akademii nauk SSSR (Institute of Cry-
stallography.Acadeny of Sciences USSK) TsNILP Komiteta po radio-
elektronike Sovetwu linistrov 5338 (TsNILP of the Committee on
Racioelectronics, Calinet Council, USSR)
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AUTHORS: prjalcv7 L.A., Aleksandrov, K.S. and Zheludev, 1.5.

TITLE : On the Questiaﬂ”5f +he Domain Structure of ¢crystals of
Triglycine Sulphate (K voprosu © domennoy strukture
kristallov triglitsinsub‘fata)

PERIODICAL: Kristallografiya. 1959, Vol 4, Nr 1, pp 130 - 132 (USSR)

ABSTRACT : (NH20HQCOOH) 5ouzsoﬁ,,f is isomorphous with the selenate
and the fluoberyllate and several other ferroelectrics
whi~h pass from the class 2/m% 2 at the Curie point.
Possibie ways in which the domains can ve twinned are
discussed here. Besides the symmetry of the transition

2/m 22  the only other assumption is that in the
ferrcelectric state with no impesed field, the mosaic
crystal has no overall moment, Two and only two
mutual corientations of the domains are found. These
are:
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On the Question of the Domain Structure of Crystals ol Triglycine

Sulphate
+_R

unpolarised

polarised

4" jindicates prlarisation towards the observer and "-"

the opposite, The left possibility has the symmetry 2
Card2/3 (the symmetry of a single domain) in the polarised state

whereas the right possibility has the symmetry 2/m . In

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6"
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On the Question of the Domain Structure of Crystals of Triglycine
Sulphate
the latter case the moduli dl4? d25 and d36 vanish,

If the left variant obtains then only one enantiomorphous
form remains after the transition, Here, in contra-
dis*inction to the case of Rochelle salt, mechanical strains
do not accompany the polarisation, Such a transition, from
one enantiomorph to the other, has not been reported before,
The right variant would also have similar transitions,

Both types of transitions are ‘expected to existk,

There are . figure and & references, 3 of which are Soviet,

3 English and 2 international,

ASSOCIATION: TInstitut kristallografii AN SSSR (Institute of
' Crystallography of the Ac.Sc.,, USSR)
Krasnoyarskiy institut fiziki AN SSSR (Krasnoyask
Institute of Physics of the Ac.Sc., USSR)
SUBMITTED : October 23, 1958
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-
TITLE: Ferromagnetic Phase Pransitions and crystal Symmetry
PERIODICAL: Kristallografiya, 1959, Vol L, Nr 3, PP 399-%09 (USSR)

ABSTRACT: Transitions from the ferroelectric state to the normal
state are accompanlcd by changes in symmetry and have
been studied in a number of casesSe. Principles have beel
1aid down for the changes permissible (the author and
1.S. ZneludeV = Ref 1) and observations have always been
found to be in agreement with these. The treatment 15
now extended to ferromagnetic phases. M is the direction
of spontaneous magnetisation. The black and white )
(Shubnikov) symuetry groups, which contain anti-symmetry
clements denoted DY underlining. are used. For each of
the 32 crystal classes are 1isted the crystallographic
(Fedorov) and magnetic (Shubnikov) symmetry classes which
a crystal of one of the initial classes assumes on
becoming 1ess symmetrical through being magnetised along

one of the directions: N , ‘/ .
V4 N\ ,/ . »'/ - < / \ ‘\
100 111> J110; (KO hkk ) / unl hk

Cardl/3 oo/ ( N/ N/ / \h {/ °r N /L/
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The crystallographic forromagnetic classeos coincida with
the known pyromagnetic classes, nanely:

6:m, 6, G, 3:m, 3, 4:m, b, &, 2:m, 2, m, 2, 1 (13 in all).
Including the Shubnikov classes there are 31 ferromagnetic
classes. The other 59 classes of magnetic symmetry
ropresent'anti~ferromagnetics. The crystallographic
symuetry group of any ferromagnctic phase is either equal
to its magnetic group or is a sub--group of index 2 of its
magnetic group. All the groups are for spountaneous

magnetisation only: an imposed field may lower the
synmetry. The tables also show between which ferronagnetic
phases second-order phase transitions are possible.
Acknowledgments are made to I.S. Znheludev, Academician

A.V. Shubnikov and A.A. Gusev.

There are 4 tables and 28 references, 16 of which are
Soviet, 1 French, 9 English and 2 international.
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ASSOCIATION: Institut kristallogr

. Insf afii AN SSSR Lt
Crystallography of the Ac.Sc., USSR) (Institute of

SUBMITTED: December 19, 1958
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New Studies on Piezoelectricity s/030/60/000/05/36/056
B015,/B008

investigation of their domain structure and properties. I. S. Zheludev;
Ye. I. Mamonov, and I. S. Rez reported on the crystals of the triglycine-
sulfate in connection with their application possibilities. A. L. Khodakov
and 0. P. Kramarov described the method of the production of monocrystals
of the perovskite piezoelectrics. V. L., Ginzburg and V. L. Indenbom
reported on the microscopic and general thermodynamic theory of piezo-

and antipiezoelectrics. G. S. Zhdanov, Yu. N. Venevtsev, and A, I.
Agranovskaya reported on radiographic investigations. N. N. Kraynik and

T. S. Zhdanov mentioned the theoretical computation of the internal fields
in perovskite piezo- and antipiezoelectrics. S. V. Bogdanov and

Ye. V. Sinyakov reported on the electriecal conductivity of BaTiO3,

Pb2Nb2°6 and the solid solutions on the basis of BaTiO31 E. V. Stauer,

L. A. Shuvalov. and V. A. Yuwrin dealt with problems connected with the
investigation of various new phenomena of piezoelectrics. B. M. Vul.

S. V. Bogdanov, T. N. Verbitskaya, and R. Ye. Pasynkov repocrted on the
investigation of the properties of new two-component and three-component
solid solutions on the basis of BaTiOB, Pbaﬂszs; PbTiO39 and PbZr03° b//,

Card 2/3
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Ye. G. Smazhevskaya and P, L. Strelets reported on the achievements of the
industrial production of new plezoelectric ceramic products. The Conference
decided to request the Prezidium Akademii nauk SSSR (Presidium of the
Academy of Solences USSR) to set up an sektsiya po segnetoelektrikam
(Section for Plezoelectrics) at the Komissiya po poluprovodnikam (Commission
for Semiconductors). It was decided to hold the next Conference on piezo-
electricity in Leningrad early in 1962.
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f the pulse polarizarion reversal of triglycine sulfate

:ingigg changes in pulses of opposite polarity. K:(-;;;:lig%a)ﬁia
5 no,2:282-287 Mr-Ap 160.
i tut kristallografii AN SS55R. .
Lo fnetd (glycine) (Polarisation (Blectricity))
(Ferroelectric substances)
[4 - - - ‘ - 5 cnmmai

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6"



"APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001550310019-6

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6"



"APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001550310019-6

s/o7o/60/oo5/003/016/024/xx
E132/E460

Pulsed Polarization Reversal in
Sulphate

Crystals of Deuterated Triglyzine

subatantially harder (ferroelectrically) than TGS its hydrogen

analogue. The critical field Eg4

than in TGS (there is the same ratio between
in the two materials) and
switch-over) is also higher.
in DTGS is also favourable but the specific switch-

coercivity E_
field (the beginning of
value of Pg
over resistance in DTGS tis also about 1.5

the same field strengths and plate thicknesses

significantly less and
However,
identical values of ipax and  Tpax for
Considering that DTGS has a wider tempera

tmax

if thinner plates of DTGS are used i

in DTGS is 1,5 times greater

E, and the
consequently the threshold _.—
The higher

times gzreater and so for

significantly higher than in TGS.

t is possible to obtain
the same voltage.

ture range in which it can

be used and a lower temperature dependence of the characteristics

of the pulse polerization reversal in the
it can be concluded DTGS can sometimss be
substituted foxr TGS. Acknowledgments
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AUTHORS : Konstantinova, V. P., Sil'vestrova, I. M., Shuvalov, L.A.
- and Yurin, V. 4, —t

\
TITLE: Production and Piezoelectric Properties’of Crystals of
Deuterized Triglycin Sulfate

PERIODICAL: Izvestiya Akademii nauk- SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No. 10, pp. 1203-1205

TEXT: Monocrystals of deuterized triglycin sulfate (DTGS) were obtained
from monocrystals of ordinary triglycin sulfate (TGS) dissolved in D.O.
The solution was boiled, whereupon large DTGS monocrystals with a weight
of up to 100 g were bred from it. The external form of the DTGS crystals
is the same as in TGS crystals. In their symmetry they belong, like <
TGS crystals, to the monocline system. The form of the domain boundaries
in DTGS crystals is shown in Fig. 1. Measurements have shown that the
dependencies of all of the characteristics of reversion of polarization
on temperature, on the field, on the frequency, and other quantities
(Figs. 2-5) in DTGS crystals exhibit a qualitative similarity with the

Card 1/2
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Crystals of Deuterized Triglycin Sulfate BO13/B063

corresponding dependencies of TGS crystals. Fig. 6 illustrates the rela-
tions imax/S = £(E) and 1/1max = £f(E), taken at different temperatures.

(S ~ electrode area, E - field strength during the pulse). Fig. 7 gives
the temperature dependence of mobility p, as calculated from formula

- d . (d - thickness of plate, E_ - activation field).
Tmax(E - Ea) a

Owing to the fact thatDIGS crystals, compared with TGS crystals, are usable ¢><(
within a much wider temperature range, and that their characteristics at

room temperature exhibit a lesser temperature dependence, they can be used

.in the same cases as the TGS crystals ‘in spite of their considerable elec-
trical hardness. The authors thank I. S. Zheludev for his discussion of

results, and Ye. M. Akulenok, K. 4, Pluzhnikov, and L. N, Kurnakovskaya

for assistance given in the experimentis. e present paper was read a

the Third Conference on Piezoelectricity which took place in Moscow from

January 25 to 30, 1930. There are | Iigures and 8 references: 5 Soviet.

ASSOCIATION: Institut kristallografii Akademii nauk SSSR
(Institute of Crystallography of the Academy of Sciences
USSR)
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AUTHORS : Shuvalov, L. A., Likhacheva, Yu, S.
TITLE: k Damping of Oscillatibns of Piezoelectric Resonators Made

of Piezoelectric Monocrystals7j

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No.'10, pp. 1216 - 1224

TEXT: The authors describe some experiments they carried out for study-
ing the damping in piezoelectric resonators. They studied resonators

made of ordinary Rochelle salt, Rochelle salt irradiated with gamma

rays, and triglycine sulfate (Figs. 3-7). They used a method based on a
direct measurement of the damping of the characteristic mechanical os-
cillations of the resonator. The experimental arrangement is schematical-
ly represented in Fig.1. A typical damping observed on the screen of an
oscilloscope is shown in Fig.2. The samples had the shape of rectangular
ingots and were cut out of monocrystals bred by the ordinary method, and
were tested for longitudinal stress-strain oscillations. It was found
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crystals

that of the 450 cuts of Rochelle salt, only those of the X 450 cut are
piezoelectric, since their actual modulus of elagticity contains the
anomalous constant 944. Furthermore, their oscillations may be accom-

panied by a periodic hysteretic re-orientation of the domains. Resona-
tors made of triglycine sulfate ingots whose largest area is perpendicu-
lar to the polar axis Y are also piezoelectric. The great temperature
dependence of & and its high peak near the Curie point at E'= = 0 can be

explained for piezoelectric resonators (Figs. 3 and 7) by the great tem-
perature dependence of the domain mobility and its tendency to infinity
near the Curie point. When applying the field E to the piezoelectric

regsonator (in the direction of the polar axis), the re-orientation of
the domains during oscillations is first promoted (Figs. 4 and 5). Thus,

b increases and reaches a maximum with E ~ Ecoerc at the maximum of
dP/3E. The functions & = p(E ) and & = £(t) are similar to the functions

of the reversible dielectric constant & and of the dielectric

Card 2/3
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crystals

susceptibility of E and t. The relationship between damping and the

behavior of the domain .structure in piezoelectric resonators irradiated
with gamma rays is very illustrative. As is shown by the preliminary
investigations of piezoelectric resonators made of triglycine sulfate
(Fig.7), their damping and the dependence of & on E= are low compared

to resonators of the 45° cut of Rochelle salt. This may be ascribed to

the crystallographic difference between the domain structures. The au-

thors thank K. A. Pluzhnikov for measurements; I. S. Zheludev,

M. I. Yaroslavskiy, and V. A. Yurin for discussions; and Ye., G. IX{

Bronnikova and A. I. Yaroslavskiy for their assistance in preparing the
samples. The present paper was read at the Third Conference on Piezo-
electricity, which took place in Moscow from January 25 to 30, 1960,
There are 7 figures and 16 references: 12 Soviet.

ASSOCIATION: Institut kristallografii Akademii nauk SSSR (Institute
of Crystallography of the Academy of Sciences USSR)
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24 7780(1093,W3/55)
AUTHORS: Konstantinova, V. P., Silt'vestrova, I. M., Shuvalov, L. A.,
and Yurin, V. A. - \

[
TITLE: Production ¢f and Some Ferroeleciric Propertiesyof
Lithium Hydroselenite ’ﬂ

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960
Vol. 24, No. 11, pp. 1318 - 1323

_ PEXT: The present paper is a reproduction of a lecture delivered on the
3rd Conference on Ferroelectricity, which took place in Moscow from ,
January 25 to 30, 1960. Lithium hydroselenite (denoted by LHS), O(

LiHSe05°HZSeO3 form monocline crystals of the space group Pn. Already in

Ref.1 it has been identified as ferroelectric, and some data were given.
In the present paper the authors first describe the synthesis and che-
mical properties of this compound. Fig.l shows the solubility of LHS as
a function of temperature (straighv line), from which it may be seen
that this crystal may be grown in the usual manner by temperature
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decrease. A monocrystal of 100 g grown by the authors is shown in Fig.2.
- The fusing point of LHS was found to be at 110.59C, dsnsity -

Q = 3.185 g/cmi. the angle of monoclinity was 1050. The orientation of
*ha crystallographic axes and th2 position of the main faces are shown
in Pig.3. Fig.4 shows the various hysteresis loops, which are found to
exist in the individual crystallographiz directions of LHS. Also the
dire-tinn-dependence of the dielectricity constan* 553 (broken line) and

the spontaneous polarization Pg in tha cleavage face are shown. Figs.9-6
show &, the coercitive force Eg and the spontansous polarization as a
fun~tion of temperature. It was found tha% & and Py insrease with in-
creasing temperature, whereas E, decreases. Fig.7 shcws £ as a function
n® the electric field strength at various frequencies.(E~) in all cases
has a maximum. The authors thank V. A. Frolova, L. H. Kurkovskaya, and
K. A. Pluzhnikov for their collaboration and I. §. Zheludev for valuable
advice. There are 7 figures. 1 table, and 5 references: 3 Soviet and

2 US.
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AUTHOR: Shuvalov, L. A.

——

TITLE: Some Characteristics of the Pulsed Reversal of Polarity
' ' of Seignettcelectric Crystals:)\

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya,
1960, Vol. 24, No. 11, pp. 1416 - 1420

TEXT: This is the reproduction of a lecture delivered at the Third
Conference on Ferroelectricity which took place in Moscow from
January 25 to 30, 1960. The author gives some experimental results
concerning the pulsed reversal of polarity of ordinary and deuterized
triglycine sulfate (TGS and DTGS, respectively). Fig. 1 shows the
block diagram of the measuring system. The specimens were 1 cm2

large platelets, their thickness ranging between C.15 and 0.30 mm,
which were cut out of the crystal in perpendicular to the seignetto-
electric axis. Cross-shaped silver electrodes were applied by vacuum
sputtering. The quantities measured were the maximum switching
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Some Characteristics of the Pulsed S/048/60/024/011/030/036
Reversal of Polarity of Seignettoelectric B006/B060
Crystals
current 1 ; the duration of increase of the switching pulsetT s
max max

as well as the temperature variation At appearing with switching. In
contrast with the theory and experiments of other researchers (Refs.
1, 6), according to whom the functions imax/s = f1(E) (58 ~ area of

the electrode) and 1/tmax= fz(E) for TGS and DIGS should coincide at

an appropriate scale the author has found already in earlier measure-

ments (pulse duration ZO‘ﬁsec) for different temperatures that with
growing field strengths f1 deviates from f2 in the upward direction.

This can be explained by the fact that the polarity reversal in the
volume between the electrodes improves with an increase of E, or also
by assuming the form of the switching pulse to change. Measurement
results are illustrated in four diagrams (Figs. 2,3). The author
finally thanks V. A. Pluzhnikov for his assistance and I, S, Zheludev
for discussions. There are 3 figures and 8 references: 4 Soviet,

5 US, and 1 .German.
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Legend to Fig. 1: Block diagram of measuring device. (1) genera
priducing bipolar square pulses, type 26M (26 1); (2) generators of the
‘type INC-2 (GIS-2) serving as long delay linej (3) amplifier; .
(4§ oscilloscopes; (5) peak voltmeterj R, = 50 ohms, R, =~10 - 70 ohms.

Legend to Fig. 2: imax/s = f1(f) and At = fz(f) for two TGS specimens.

1 2.1 x 2.1 x 0.28 mm; 2, 0.9 x 0.4 x 0.19 mm volume between the
) .
electrodes. Initial temperature 20°C. cield ot o

d to Fig. 3: Heating At as a function of the ield strength.
ge§ezize as ?n Fig. 2 curve 1, b - as for curve 2. Initial temperature
is 20°cC.

,
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Cand Phys-Math Sei, Diss -- "Problems of crystallography and ecrystal-
lophysics of ferroelectrics". Moscow, 1961. 14 pp, 22 em (Moscow
State U imeni M. V. Lomonosov, Phys Faculty), 150 copies, Not for
sale (KL, No 9, 1961, p 176, No 244269). 1-541207
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AUTHORS : ?huvalov. L.A. and Sonin, A.S.

TITLE: On the question of the crystallography of antiferro-
electrics

PERIODICAL: Kristallografiya, 1961, Vol.6, No.3, pp.323-330

TEXT: On the basis of a formal jnvestigation of the configuration
of the antipolarization vectors, the crystallographic classification,
the geometry of the domain structure, the possible point groups and
the symmetry characteristics of antiferroelectrics are considered.

An antiferroelectric crystal is t of phase
transition from a n of the
initial pseudosymme : This s

even number O s such that the

pairs. In the
ngsten oxide,
are two sublattices, i lectric of this
long to any crystallogr , except the cubic
classes. An antiferroelectric has a centre of symmetry only if
there is a centre in the paraelectric phase, and if the paraelectric
Card 1/3
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phase is piezoelectric, the antiferroelectric phase is also
piezoelectric. Thus, neither the presence of a centre of symmetry
nor the absence of piezoelectricity is a certain indication of
antiferroelectricity, Twinning is observed in many antiferro-
electrics, and the separate components of the twin form antiferro-
electric domains, Consideration of spontaneous polarization and
antipolarization shows that an antiferroelectric with two
sublattices cannot be formed by transition from a paraelectric phase
belonging to one of the classes: 1, 2, 2, m, 3, 3:2, 3°m, 3: m,
The possible symmetry classes corresponding to two-and three-
dimensional antipolarization and to transition from the para-
electric to the antiferroelectric phase are also discussed, Finally
the polarization scheme and symmetry properties of crystals which
can simultaneously show ferroelectric and antiferroelectric
behaviour are examined. Acknowledgments are expressed to
I.S.Zheludev and V.A.Koptsik for advice and discussion, There

are 3 figures and 22 references: 12 Soviet-bloc and 10 non-Soviet-
bloc. The four most recent reference to English language
publications read as follows: G.Shirane, R.Pepinsky, Phys.,Rev,, 91,
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F.Jona, G.Shirane, F.Mazzi,

ASSOCIATION:

B.J.Nickolson, Philos,
E.A.Wood, W.J.Merz, B.T.Matthias, Phys.Rev.,
R.Pepinsky, Phys, Rev,, 105, 849, 1957,

E081/E441

Mag., 46, 453, 1955;
87, 544, 1954;

Institut kristallografii AN SSSR

(Institute of Crystallography AS USSR)

~ SUBMITTED: October 22, 1960
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SHUVALOV, L.A.; PLUZHNIKOY, K.A.
R Dirsbi;xcvtive elastic and internal friction properties near the
Curie point in triglycine sulfate crystals. Kristallografila 6
no.5:692-699 S-0 ‘6l. (MIRA 14:10)

1. Institut kristallografii AN SSSR.
(Crystallography) (Glycine)
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Antisﬂnmetry and 1ts modificationa., Kristallografiia 7 no.4:
520-525 Jl-Ag '62, (MIRA 15:11)
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Iimit groups of double antisymmetry. Kristallografiia 7rno.6:822—825
N-D 162, (MIKA 16:4)
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AUTHORS: shuvalov, b- Aoy Minayeve, K. A.

TITLES Anomalies of elasticity and internal friction near the anti-
ferromagnetic Curie point of Png1/éWi/203

- PSRIODICAL! Akademiye nauk SSSR. . Dokladys V¢ 146, mno-. 4, 1962, 808 - 809" f

TEAT: A twin resonator @ith quertz exciter was used to measure the elas-
tic plasticity 814 and the 1ogarithmic decrement 6 in polycryetalline

v

gpecimens (25f5~1.8 nm) of the new antiferroelectric 1’1)11151/2“?11/20.j (G. A.

gmolenskiy, M- 1. Agranovskeyas v. A Tsupovs tela, 1y O3
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“gverd. tela 3
. dimensions- 0

200C the gpecim _

porous: Between 8°¢C maly was ob8

ature dependence of d ). The paximum

*card 1/Rq/

3

APPROVEDFO EASE: 08/31/2001
R RELEASE: L I S
SE: 08/31/200 CIA-RDP86 05 ‘ 031
- 13R00155031
0019-6"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6

[APTIIE IEMPNEEE] B A SR e e
e x 2

SHUVALOV, L. A.

ac

"Crystallophysical Classification of Ferroelectrics.®

report presented a t the Symposium on Ferroelectricity and Ferromagneiism,
Leningrad, 30 May - 5 June 1963.
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SHUVALOV, L. A.

"Crystallophysical classification of ferroelectrics, ferroelectric-phase
transitions and special features of domain structure and some physical
properties of ferroelectrics of different classification classes."

report submitted for 6th Gen Assembly, Intl Union of Crystallography, Rome,
9 Sep 63.

Inst Crystallography, AS USSR, Moscow.
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SHAVALO, L. A,

"Crystallophysical classification of ferroelectrics, ferroslectric-
phase transitions and special features of domain structure and some physical
properties of ferroelectrics of different classification classes."

report presented at the Symposium on Phase Transitions in Solids, 6th General
Assembly, Intl. Union of Crystallography, Rome, Italy, 16-18 Sep 1963.

(Karpov Institute of Physical Chemistry, Moscow, USSR)
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Crystallopuysxcal clasgification e{ ferreelectric substznces, ferre—
electric phase transitions, and characiaristics of the domain struc—
ture and certain physical properties of ferreelectric substances ef
various classes. Kristallegrafiia 8 no.4:617-52, Jl-Ag '63.
, (MIRA 16:9)
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Symposium on ferromagnetism and ferrcelectricity at Leningrad.
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ACCESSION KR APLO039397

AUTHORS: ShuvaloV, L. A.; Ivanov, Ne R.

s/oo7o/6h/009/003/0363/0372

TITLE: w(iixanges in optical activity of ferroclectric crys tals during polarization

roversal in the crystals
SOURCE:

TOPIC TAGS:
stresa

ferroelectric material, polarization plane, olectric field, mechanical

kristallografiya, Ve 9, N0 3 196L, 363=372

ABSTRACT: The authors soek a means to expand the 1ist of ferroelectrics that will
exhibit changes in sign of optical activity through the effect of an electrical
field., Thoy also consider possible changes in sign of optical activity of such
crysbals by means of applied mechanical stress, and they investigate tho amount . of
rotation of the polarizabion plane (without roversal of sign)e They analyze ferio=

electric phases in enantiomorphic and plane

(m and 2mm) clasaos.

In a table thoy

1ist all the ferroelectric phase transitions to optically active classes and show
the possibility of change in sign of optical activity. They point out that it has
already been demonstrated thab polarization reversal of ferroelectric crystals is
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always possible, in principle, by mechanical stress if it is posaible by the
prasence of an elactrical field, It is concluded that a whole sories of ferroelege
tric crystals may show reversal of optical activity due to an electrical fiold or
to mechanical stress, but that the effect is absent in others. If the forroelece
tric phaso is prosent in a crystal, optical activity is not only possible, it is
nocessarye This furnishes a guide to follow in looking for crystals with the
eftfect of polarization reversal,

A narrow light beam may distinguis

even when ordinary optical methods fail, The integral effect of rotating the
polarization plane may also determine the degree of unipolarity in a crystal,

may further aid in effecting a new method of Llight modulation,

figures and 1 table,
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Nonlinear elasticity of Rochelle salt gf%;talﬁ gufézo resonance
i .6:88 2 N- .
vibrations. Kristallografiia 9 no (MIRA 1812)

1. Institut kristallografii AN S5SSR.

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550310019-6"



i e NS

"APPROVED FOR RELEASE: 08/31/2001

el A al e L

CIA-RDP86-00513R001550310019-6

ACCESSION NR: AP4030639 , 5/0048/64/028/004/0660/0665

AUTHOR: Shuvalov, L.A.
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.

TITLE: A crystallophysical classification of ferroclectrics and its applications
/Report, Symposium on Forromagnetism and Ferroelectricity held in Leningrad 30 May
to 5 June 1963/

SOURCE: AN SSSR. Izv. Ser.fiz., v.28, no.4, 1964, G660-665

TOPIC TAGS: ferroelectricity, ferroelectric classiflcation, crystallophysical clas-
sification '

ADSTRACT: The author'has previously proposed-a classification of ferrqelectric ma-
terials based essentially on the types of domain structure of which the various ma-
+arials are capable. Ile calls this a “crystallophysical” classification to distin-
guish it from crystallographic or crystallochemical classifications. Tiv2 crystallo-
physical classification is expected to be of particular value becaure >f the great
importance of domain structure in determining the properties of {fer roriectric mater-
ials., The crystallophysical clagsification distinguishes four classes of ferroelec~’
tric materials (actually phases) according to the following double dichotomy: the
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